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General remarks

All the chemicals that are not mentioned in the subsequent parts were purchased from Rhawn,
Energy Chemical, Aladdin, Macklin or TCI and used without further purification. For column
chromatography, flash column and TLC (Si02, 60M, pore size 0.04 — 0.063 mm) were used. The
TLC-glass-plates consisted of a 0.25 mm layer of silica 60 with Fluorescence indicator UV254.
TLCs were checked under UV-light (254 nm or 365 nm) and stained with an aq. KMnO4-solution.
All 'H, BC NMR spectra were measured with a BRUKER Avance 400 spectrometer. The
chemical shift of each signal was registered in ppm. For 'H and '3C measurements, the chemical
shift refers to TMS, showing a signal at 0 ppm. As an internal standard, the remaining protons or
respectively the carbons of the corresponding deuterated solvent were used (CDCls, 7.26 ppm ('H-
NMR), 77.16 ppm ('*C-NMR)). High-resolution mass spectra (HRMS) were measured with EI or
ESI ionisation by the MS plattform. A chromatographic purification was performed before each

measurement.



Synthesis of Aromatic halides

DABCO
Ar-H + NXS Ar-X
1 DCM, r.t. 2

To an oven dried round bottom flask equipped with a stirring bar was charged with the
arene/heterocyce (0.5 mmol, 1.0 eq.), N-halosuccinimide (1.1 eq.) and DABCO (5 mol%). DCM
(2 ml) was added and the reaction vessel was sealed and stirred at ambient temperature. The
reaction was stopped when it completed, monitored by TLC. The crude product was purified by
column chromatography using silica gel with ethyl acetate in petroleum ether as the eluent.

1-Chloro-2,4-dimethoxybenzene (2a) [l

Cl
©/0Me
OMe

Yield: 93%, colorless oil. 'H NMR (400 MHz, Chloroform-d) é 7.23 (d, J = 8.6 Hz, 1H), 6.50 (d, J =
2.7 Hz, 1H), 6.42 (dd, J= 8.7, 2.7 Hz, 1H), 3.86 (s, 3H), 3.78 (s, 3H).

4-Chloro-1,2-dimethoxybenzene (2b) 1l

OMe
/©/OMG
Cl

Yield: 96%, colorless oil. "H NMR (400 MHz, Chloroform-d) § 6.90 — 6.82 (m, 2H), 6.76 (d, J = 8.5
Hz, 1H), 3.85 (s, 3H), 3.84 (s, 3H).

2-Chloro-1,4-dimethoxybenzene (2¢) 1
OMe
i Cl
OMe
Yield: 95%, colorless oil. 'H NMR (400 MHz, Chloroform-d) 8 6.96 (d, J = 3.0 Hz, 1H), 6.89 — 6.83

(m, 1H), 6.77 (dd, J=9.0, 3.0 Hz, 1H), 3.85 (s, 3H), 3.76 (s, 3H).

2-Chloro-1,3,5-trimethoxybenzene (2d) !
OMe

MeO OMe
Cl

Yield: 98%, white solid. 'H NMR (400 MHz, Chloroform-d)  6.19 (s, 2H), 3.88 (s, 6H), 3.82 (s, 3H).



1-Chloro-2-ethoxynaphthalene (2¢) B!
Cl

JoN

Yield: 99%, pale brown solid. "H NMR (400 MHz, Chloroform-d) 8 8.22 (d, J= 8.6 Hz, 1H), 7.79 (d, J
=8.2 Hz, 1H), 7.75 (d, J= 9.0 Hz, 1H), 7.56 (ddd, J = 8.4, 6.8, 1.3 Hz, 1H), 7.40 (ddd, J=8.1, 6.9, 1.1
Hz, 1H), 7.29 (d, /= 9.0 Hz, 1H), 4.27 (q, /= 7.0 Hz, 2H), 1.51 (t, J=7.0 Hz, 3H).

4-Bromo-2-chloroaniline (2f) 4l

NH,
cl

Br
Yield: 60%, white solid. 'H NMR (400 MHz, Chloroform-d) & 7.37 (d, J = 2.3 Hz, 1H), 7.16 (dd, J =
8.5,2.2 Hz, 1H), 6.64 (d, J= 8.6 Hz, 1H), 4.04 (s, 2H).

3-Chloro-4-hydroxy-5-methoxybenzaldehyde (2g) !l
CHO

MeO Cl

OH
Yield: 53%, white solid. '"H NMR (400 MHz, Chloroform-d) 4 9.79 (s, 1H), 7.50 (d, J = 1.7 Hz, 1H),
7.34 (d,J= 1.7 Hz, 1H), 6.44 (s, 1H), 3.99 (s, 3H).

3-Chloro-1H-indole (2j) 5!

)

H
Yield: 92%, white solid. '"H NMR (400 MHz, Chloroform-d) & 8.01 (s, 1H), 7.57 (d, J = 7.8 Hz, 1H),
7.29 (d,J=8.0 Hz, 1H), 7.20 — 7.12 (m, 2H), 7.10 (d, J = 2.6 Hz, 1H).

3-Chloro-1-methyl-1H-indole (2k) !
Cl

Iy

\

Me
Yield: 79%, pale yellow oil. 'H NMR (400 MHz, Chloroform-d) & 7.66 (d, /= 7.9 Hz, 1H), 7.35 - 7.27
(m, 2H), 7.21 (ddd, J = 8.0, 6.3, 1.8 Hz, 1H), 7.03 (s, 1H), 3.76 (s, 3H).
1-(‘Butyldimethylsilyl)-3-chloro-1H-indole (21) 2!



Cl
I
N

TBS
Yield: 63%, pale brown liquid. '"H NMR (400 MHz, Chloroform-d) 8 7.67 — 7.62 (m, 1H), 7.53 — 7.48

(m, 1H), 7.25 — 7.18 (m, 2H), 7.15 (s, 1H), 0.96 (s, 9H), 0.62 (s, 6H).

Ethyl 3-chloro-1H-indole-2-carboxylate (2m) !l

Cl
@—COOEt
N
H

Yield: 87%, white solid. "H NMR (400 MHz, Chloroform-d) & 8.94 (s, 1H), 7.72 (dd, J = 8.1, 1.0 Hz,
1H), 7.42 — 7.35 (m, 2H), 7.23 (ddd, J = 8.0, 5.7, 2.2 Hz, 1H), 4.47 (q, /= 7.1 Hz, 2H), 1.46 (t, J="7.1
Hz, 3H).

1-Bromo-2,4-dimethoxybenzene (2n) ¢

Br
OMe

OMe

Yield: 89%, colorless oil. 'H NMR (400 MHz, Chloroform-d) & 7.40 (d, J= 8.7 Hz, 1H), 6.48 (d, J =
2.7 Hz, 1H), 6.39 (dd, J= 8.7, 2.8 Hz, 1H), 3.86 (s, 3H), 3.79 (s, 3H).

2-Bromo-1,3,5-trimethoxybenzene (20) 14!

OMe

MeO OMe
Br

Yield: 99%, white solid. 'H NMR (400 MHz, Chloroform-d) & 6.18 (s, 2H), 3.88 (s, 6H), 3.82 (s, 3H).

4-Bromo-N,N-dimethylaniline (2p) ®I
NMe,

Br

Yield: 65%, white solid. 'H NMR (400 MHz, Chloroform-d) 6 7.26 — 7.16 (m, 2H), 6.57 — 6.36 (m,
2H), 2.83 (s, 6H).

2,4-Dibromoaniline (2q) 4!



Yield: 83%, brown solid. 'H NMR (400 MHz, Chloroform-d) & 7.53 (d, /= 2.2 Hz, 1H), 7.19 (dd, J =
8.5,2.2 Hz, 1H), 6.64 (d, J= 8.6 Hz, 1H), 4.10 (s, 2H).

1-Bromo-2-ethoxynaphthalene (2r) !

OEt

Q.

Yield: 98%, white solid. "H NMR (400 MHz, Chloroform-d) & 8.24 (dd, J = 8.6, 1.0 Hz, 1H), 7.83 —
7.77 (m, 2H), 7.57 (ddd, J = 8.5, 6.8, 1.3 Hz, 1H), 7.41 (ddd, J = 8.1, 6.8, 1.2 Hz, 1H), 7.28 (d, J = 3.5
Hz, 1H), 4.28 (q, J = 7.0 Hz, 2H), 1.54 (t, J = 7.0 Hz, 3H).

Ethyl 3-bromo-1H-indole-2-carboxylate (2s) ©°!

N—COOEt

Iz >>\m
=

Yield: 85%, pale yellow solid. '"H NMR (400 MHz, Chloroform-d)  9.03 (s, 1H), 7.68 (dd, /= 8.2, 1.0
Hz, 1H), 7.44 — 7.33 (m, 2H), 7.23 (s, 1H), 4.46 (d, J= 7.2 Hz, 2H), 1.46 (s, 3H).

2-Bromo-5-phenylthiophene (2t) 11!

Br S

Yield: 98%, white solid. '"H NMR (400 MHz, Chloroform-d)  7.54 — 7.49 (m, 2H), 7.38 (s, 2H), 7.30
(d, J=17.3 Hz, 1H), 7.04 (d, /= 5.7 Hz, 2H).

1-Todo-2,4-dimethoxybenzene (2u) !¢l

|
OMe

OMe

Yield: 69%, colorless oil. 'H NMR (400 MHz, Chloroform-d) & 7.61 (d, J = 8.6 Hz, 1H), 6.43 (d, J =
2.6 Hz, 1H), 6.32 (dd, J= 8.6, 2.7 Hz, 1H), 3.85 (s, 3H), 3.79 (s, 3H).

2-Iodo-1,3,5-trimethoxybenzene (2v) 4l



OMe

MeO OMe
I

Yield: 98%, white solid. 'H NMR (400 MHz, Chloroform-d) & 6.15 (s, 2H), 3.87 (s, 6H), 3.83 (s, 3H).

4-Iodo-N,N-dimethylaniline (2w) (11l
NMe,

Yield: 95%, white solid. '"H NMR (400 MHz, Chloroform-d) & 7.47 (d, J = 8.9 Hz, 2H), 6.49 (d, J =
8.9 Hz, 2H), 2.92 (s, 6H).

Ethyl 3-iodo-1H-indole-2-carboxylate (2x) 4

|
@—COO&
N
H

Yield: 94%, white solid. '"H NMR (400 MHz, Chloroform-d) 6 9.18 (s, 1H), 7.62 — 7.55 (m, 1H), 7.41
—7.34 (m, 2H), 7.26 — 7.20 (m, 1H), 4.47 (g, J= 7.1 Hz, 2H), 1.47 (t, /= 7.1 Hz, 3H).

2-Bromo-4-chloro-1,3,5-trimethoxybenzene (2y) ¢l

OMe
Br

MeO OMe
Cl

Yield: 92%, white solid. 'H NMR (400 MHz, Chloroform-d) 8 6.37 (s, 1H), 3.92 (s, 3H), 3.91 (s, 3H),
3.88 (s, 3H).



The intermediate tests

1) The NMR spectra (DABCO, NCS and the mixture of DABCO and NCS) indicated the
interaction of DABCO and NCS.

DABCO+NCS
‘ E3
Jk B
NCS
DABCO
b1
- Jt
T
3.6 3.5 3.4 3.3 3. 3.1 3.0 2.9 2.8 2.7 2.6 2 2.4 2.3
£1 (ppn|

2) The peak of DABCO«CI* was detected [HRMS (ESI) Caled for (C¢H;,CIN,)*: 147.0684,
Found: 147.0681].

1#11 RT-015 AV-1 NL: 8 16E6
T. FTMS + p ESI Full ms [50.0000-750.0000]
1004 147 06807

957
90
857
807
759
703
65
60
553

505

Relative Abundance

457
403

E 149.06505
353
307

253
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Copies of NMR spectra
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2-Chloro-1,4-dimethoxybenzene (2¢)
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1-Chloro-2-ethoxynaphthalene (2e)
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3-Chloro-4-hydroxy-5-methoxybenzaldehyde (2g)
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3-Chloro-1-methyl-1H-indole (2k)
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1-(‘Butyldimethylsilyl)-3-chloro-1H-indole (21)
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Ethyl 3-chloro-1H-indole-2-carboxylate (2m)
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2-Bromo-1,3,5-trimethoxybenzene (20)
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2,4-Dibromoaniline (2q)
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Ethyl 3-bromo-1H-indole-2-carboxylate (2s)
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1-Iodo-2,4-dimethoxybenzene (2u)
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4-lodo-N,N-dimethylaniline (2w)
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2-Bromo-4-chloro-1,3,5-trimethoxybenzene (2y)
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